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Integrating Audit Judgment and
Statistical Sampling Decisions

Dr. Larry P. Bailey, CPA, is Assistant
Professor of Accounting at Temple
University in Philadelphia. His prior
experience includes teaching at Rutgers
University and Virginia Commonwealth
University and working as an auditor for
Arthur Young and Company.
Dr. Bailey has a B.S.B.A. from Concord
College in Athens, West Virginia, a Master of
Governmental Administration and a Ph.D.
from the Wharton Graduate School of the
University of Pennsylvania, and a CPA
Certificate from the state of Virginia.

Dr. Larry P. Bailey, CPA
Philadelphia, Pennsylvania
The author discusses the interrelation
ships between judgment and statistical
sampling.

Sampling is a fundamental tool employed
by every professional auditor. However,
many auditors employ only "judgment”
sampling in their audits. Such approach
relies solely upon their innate abilities to
select and evaluate a sample.
Although much has been written in the
past several years concerning statistical
sampling, evidence available suggests
that many auditors are reluctant to employ
the technique. One of the findings in the
relatively new AICPA quality review pro
gram was that "there was almost a total
absence of the application of statistical
sampling technique . . ."1 Since the re
view program included professional staffs
ranging from 3 to 60 members, the lack of
utilization is not restricted to any particu
lar size firm.
Some firms may be reluctant to employ
statistical sampling because they view this
technique as a somewhat radical depar
ture from the more familiar judgment
sampling approach. In fact, statistical
sampling is not a radical departure but
rather a refinement of judgment sam
pling. During the following discussion, it
will be shown that the auditor is con
cerned with two types of judgment. One
area of judgment is familiar to the auditor
because it involves examining and

evaluating audit evidence in a manner
similar to that used when judgment sam
pling is utilized. The second area deals
with terms and techniques unique to
statistical sampling and for this reason the
auditor may not be familiar with these
items. The purpose of this paper is to
show how audit judgment and statistical
sampling are inter-related. With a clear
understanding of this relationship,
perhaps more auditors will consider using
statistical sampling. Due to the lack of
space, this discussion will not be con
cerned with the detailed procedural
steps.2

Methodology
To achieve the objective of this paper,
attribute sampling and dollar-value sam
pling will be illustrated. Attribute sam
pling will be used in the analysis dealing
with the test of transactions. Dollar-value
sampling will be used in the test-ofbalances phase of the audit.

Test of Transactions (Compliance
Test)
The second standard of field work states
that:
There is to be a proper study and
investigation of the existence of

internal control as a basis for re
liance thereon and for the determi
nation of the resultant extent of the
tests to which auditing procedures
are to be restricted.3
Thus the auditor's objective, in part, is to
determine if the accounting data is being
processed in a manner that complies with
the internal control system that has been
described on paper. In this area the au
ditor is interested in the rate of compliance
and not per se in the effect on the dollar
amounts shown in the financial state
ments. This is, of course, the distinction
between the test of transactions and the
test of balances.
To illustrate the relationship between
the normal audit judgments that must be
made in the test of transactions and the
statistical sampling judgments, Figure 1
has been constructed. While Figure 1 dis
plays the entire audit approach as it relates
to the compliance test, the main focus is on
the first two tiers. These tiers have been
labelled "conventional audit analysis"
and "unique statistical sampling
analysis", respectively.
Auditors who have not used statistical
sampling will probably be unfamiliar with
the second tier of Figure 1. The following
brief definitions are needed before a more
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detailed discussion of the integration of
the tiers can be completed.

1. Expected Error Rate: The esti
mated rate of error that exists in the
audit population.
2. Reliability: The degree of assur
ance that the sample results are
representative of the audit popula
tion.
3. Precision: The range in which the
population rate or estimate is ex
pected to fall.

The first tier represents the audit
analysis. As Figure 1 suggests, this
analysis is the basis for the determination
of the statistical sampling variables. Each
statistical variable will be discussed to
show the inter-relationship between the
two tiers.
Selecting An Expected Error Rate. In the
test of compliance, the auditor must esti
mate the expected error rate. Obviously
this is what the auditor is attempting to
determine. However, to use statistical
sampling the auditor must make a pre
liminary estimate of this rate. As Figure 1
shows, the author probably would refer to
previous audit workpapers upon which to
base the current estimate. This is a com
mon approach in judgment sampling.
Agreed, this is a rather simple decision to
be made by the auditor if statistical sam
pling is used. However, it does illustrate
the link between a technique familiar to
the auditor (tier 1) and the statistical sam
pling variable (tier 2). Furthermore, it
suggests that the auditor's statistical sam
pling approach is very similar to the ap
proach taken when judgment sampling is
used. That is to say, an auditor would
always have some "feel” for the error rate
to be expected. Statistical sampling simply
requires the auditor to quantify this feel
ing.
Selecting A Reliability Level. As
suggested earlier, reliability refers to how
certain the auditor can be that a sample
from a population is a proper representa
tion of the population itself. The reliability
factor is usually expressed in a percentage,
such as 95%.
Again referring to Figure 1, one factor
that affects the determination of a reliabil
ity level is the evaluation of internal con
trols. This evaluation would be the result
of employing such audit techniques as
flow charting, completing internal control
questionnaires and the like. After these
techniques have been completed, it would
be necessary for the auditor to formulate a
judgment as to the adequacy of the inter
nal control system. This judgment would
be the basis for selecting the reliability
level required by the auditor. For example,
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FIGURE 1: TEST OF TRANSACTIONS

if the evaluation suggested an adequate
internal control system, the reliability
level could be reduced accordingly, say
from 95% to 85%.
Another factor that would contribute to
the establishment of the reliability level
would result from the auditor's diagnostic
or broad analysis of the firm. In this famil
iar approach, the auditor considers "the
effects of unusual and non-routine trans
actions, significant external factors,
changing business conditions and certain
overall aspects of the financial statements
taken as a whole".4 For example, a busi
ness downturn would probably suggest
that the auditor increase the level of relia
bility required. To reiterate, the audit ap
proach does not change. To employ statis
tical sampling the auditor is forced to
quantify her/his results and judgments.
Selecting a Precision Level. Precision
deals with the degree of tolerance that the
auditor can accept. For example, if the au
ditor believes that an error rate no greater
than 6% would be acceptable, the preci

sion would be computed by subtracting
the expected error rate, say 2%, from the
6%, resulting in a precision of ±4%.
By referring once again to Figure 1, it
can be seen that the definition of precision
is much more dependent on the auditor's
experience as an auditor rather than her/
his experience as a statistician. The audit
significance determines the degree of pre
cision that is appropriate. If a particular
area has a potentially significant impact on
the financial statements, the auditor
would want to be more precise, thus re
ducing the precision range. Specifically,
SAS =1 explains this audit significance in
terms of (a) the accounting records being
audited, (b) any related accounting control
procedures, and (c) the purpose of the au
ditor's evaluation.5
Completing The Test of Transactions.
After the auditor has selected the expected
error rate, the reliability level and the pre
cision level, the statistical sampling ap
proach as illustrated in Figure 1 can be
completed.

Test of Balances (Substantive Test)
Unlike compliance testing, a substantive
test deals with the verification of a dollar
amount. In this regard the statistical tech
nique called dollar-value estimation is ap
plicable. For example, in the test of bal
ances the auditor may want to investigate
the balance shown in the inventory ac
count or the accounts receivable account.
Figure 2 provides an illustration of the
application of statistical sampling to this
phase of an audit.
Determining The Standard Deviation.
This term refers to the degree of variabili
ty, measured in dollars, that comprises a
population. To draw an inference from a
sample, the size of the sample is depen
dent upon the variety of items in the popu
lation. Such a computation is extremely
time consuming and for that reason a
"short cut" method may be used that is
both quick and simple in application.6
In applying statistical sampling the au
ditor would select a pre-audit sample of
about fifty items to estimate the standard
deviation. This approach is similar to the
auditor's review of the population to de
termine the nature of the items that com
prise this population.
Selecting A Reliability Level. The statisti
cal definition of reliability is the same as
discussed in the compliance test section of
this paper. However, the audit factors that
influence the level of reliability are differ
ent. Figure 2 reveals that the statistical
sampling results from the compliance test
is one factor. The adequacy of the internal
control system as tested and evaluated by
the auditor becomes an input into the au
ditor's selection of a reliability level in the
substantive test. There is an inverse rela
tionship between the two reliability levels.
As the reliability of the internal controls
increases, the auditor becomes less de
manding in the substantive test by reduc
ing the test of balances reliability level.
This is nothing new to the auditor. The
second standard of field work, as men
tioned earlier in this paper, emphasizes
this relationship.
One additional factor should be consid
ered before the reliability level is estab
lished. The auditor should identify "other
relevant factors" which would modify the
compliance test results as they affect the
substantive test's reliability level. For
example, if the client has taken steps to
correct deficiencies discovered at the
interim test of transactions, this may have
an impact upon the reliability level
selected. Once again, this is the typical
approach that an auditor would take in
performing the test of balances using
judgment sampling. The difference is that
a precise level of reliability is defined.
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FIGURE 2: TEST OF BALANCES

Selecting A Precision Level. Once again
the statistical definition of precision is
constant, but in the context of the test of
balances the relevant audit factors change.
Figure 2 shows that materiality is the dom
inant factor in the establishment of a preci
sion level. The auditor must determine the
amount of deviation that would have an
impact on the audit report. Thus, an over
statement of the account balance by a
maximum of 10% may be acceptable to the
auditor. This is one area of statistical sam
pling that is probably exactly similar to the
judgment sampling approach. Most au
ditors do establish a precise level of preci
sion during the audit.
Completing The Test of Balances. With
the establishment of the standard devia
tion, reliability level and the precision
level, the sampling approach can be com
pleted in a manner similar to that
suggested in Figure 2.

Conclusion
It is apparent from both the compliance
test and the substantive test that statistical
sampling provides the basis for a more
defined audit approach. The approach is,
however, very similar to the approach
used in judgment sampling.
Furthermore, to apply statistical sam
pling in auditing one must meet two pre

requisites. The first requirement is met by
the fact that an auditor is experienced as
an auditor and therefore has acquired pro
fessional audit judgment. The second re
quirement, the statistical expertise, must
be learned. This can be done through a
variety of methods including the AICPA's
Professional Development Courses.
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